Objectives-To study the cancer incidence in printing workers in Denmark. Methods 
Results-Lung, bladder, renal pelvis, and primary liver cancers were in excess among the printing workers. The excess risks of lung cancer among the factory workers in newspaper and magazine production, of bladder cancer in typographers in printing establishments, of renal pelvis cancer in typographers and lithographers, and of primary liver cancer among lithographers and bookbinders exceeded those expected based on the reported smoking and drinking habits. Conclusion-Our results indicate, in line with a previous study from Manchester, that work with rotary letterpress printing was associated with an increased risk of lung cancer. The inconsistent results from studies on bladder cancer in printing workers may point to a risk confined to a certain subgroup. The sixfold risk of primary liver cancer in Danish lithographers warrants studies in other countries.
(Occup Environ Med 1995;52:738-744) Keywords: cancer incidence; printing work A survey of the material and substances used in the printing industry in Denmark in 1978 showed use of 2000 products, in which 300 chemicals were identified.' Among the chemicals, 26 are known or suspected carcinogens according to the classifications made by the International Agency for Research on Cancer2 and the European Union.3 Data in the Danish National Register of Products show that 3124 products are used at present in the printing and related industries. Nearly 23% of these products contain one or more of 67 known or suspected carcinogens4 (PROBAS preliminary data, personal communication, 1994) .
The use of chemicals in the printing industry has caused concern both from the point of view of the working environment and from the point of view of waste water and chemical discharge from the printing shops. In Denmark, this has led to reviews of the industry, and the present study of cancer incidence in printing workers in Denmark was undertaken as part of this process.
Subjects and methods
The study includes all people aged 20-64 years, living in Denmark, and working in the printing and bookbinding industry on the census date 9 November 1970. These people were followed up for death and emigration for Table 1 shows the groups included in the present analysis.
The person-years at risk were calculated for each person from 9 November 1970 until the date of discovery of a tumour, death, emigration, or 8 November 1987 whichever came first. The observed number of cancer cases and the person-years at risk were tabulated by 5-year age groups defined by age at the time of the census. The cancer incidences generated in the same way for all economically active people were used for calculating the expected number of cancer cases, and standardized incidence ratios (SIRs) were calculated by dividing the observed number of cancer cases by the expected number. Ninety-five per cent confidence intervals (95% CIs) were calculated under the assumption that the observed number of cancer cases followed a poisson distribution. Only data for cancer sites with five or more cases observed in the total group of printing workers were included in the tables.
Data on alcohol drinking and tobacco smoking in typographers, lithographers, and bookbinders were retrieved from the stored files from a labour market survey undertaken Although this survey included more than 9000 people and has a response rate of 75%, the actual number of men was below 100 in most trades. newspaper and magazine production, and bladder cancer in typographers in printing establishments are unlikely to be explained exclusively by excessive smoking.
Primary liver cancer was also in excess among the male printing workers in Denmark. Alcohol drinking is the most common cause of primary liver cancer in Denmark,9 and the excess risk of primary liver cancer in printing workers could therefore be related either to excessive alcohol drinking or to chemical exposures. The data on daily drinking habits reported in the 1972 survey showed no major difference between printers and men in other trades. Daily drinking is known to be a valid indicator in Denmark for total alcohol intake (Henrik Saelan, personal communication, 1995). In a small study printers were found to consume more alcohol than matched controls, but the average consumption was reported to be only 1-5 drinks a day.10 It therefore seems reasonable to conclude that the excess risk of primary liver cancer among lithographers and bookbinders is unlikely to be explained exclusively by excessive alcohol drinking.
LUNG CANCER
A cohort study of newspaper printers in Manchester" showed an excess risk of lung cancer among the unskilled workers but not among the skilled typographers. The unskilled machine assistants working with rotary letterpress printing had an SMR of 179 (95%CI 144-218), and a nested case-control study showed that the risk increased by number of years in the job. Exposure to ink mist was suggested to be the aetiological agent.'2 n  65  80  26  89  58  89  468  76  1193  Smoker:  Yes %  66  70  81  63  71  70  68  72  74  No %  34  26  19  34  24  27  30  26  22  Unknown %  0  4  0  3  5  3  2  2  4  Smoking of 1-3-2-9) ).'7 Workers exposed to printing ink have been found to have an excess risk of dying from lung cancer at an early age in the United Kingdom (SMR 1 '6 (95%CI 0-9-2-7)). respectively. In the rotary letterpresses measurements from 1986-7, 65%-90% of the dust was inkmist, whereas this was the case for only 25% of the dust in the offset measurement. Nose and throat irritation was in 1979 reported more frequently by a small sample of printing workers than by a group of matched controls, but there was no difference in pulmonary function.'0 In newspaper printing in Denmark, the operation of the rotary letterpress machines was a typical job for the factory workers. It therefore seems reasonable to conclude that the observation of a doubled risk of lung cancer (observed 26, SIR 2 02) among the Danish factory workers in newspaper and magazine production is in line with the results from Manchester. Photoengravers in Denmark also had an excess risk of lung cancer (observed 15, SIR 1 69). Around 1970 these people worked manually with a great variety of photochemicals as well as nitric acid, chromium VI compounds, and photoreactive acrylic systems.
BLADDER AND RENAL PELVIS CANCER
The number of cases is small in several of the studies on bladder cancer in printing workers. Significant excess risks have been found among workers exposed to ink mist from high speed presses in West Yorkshire, United Kingdom, OR 3 1 (95%CI 1-4-88 
Conclusion
In the present study the cancer incidence of all printing workers in Denmark was followed up over a 17 year period. Lung, bladder, renal pelvis, and primary liver cancer were in excess among the printing workers.
The doubled risks of lung cancer among the factory workers in newspaper and magazine production is unlikely to be explained by excessive smoking, and our results indicate, in line with a previous study from Manchester, that work with rotary letterpress printing was associated with an increased risk of lung cancer.
Typographers in printing establishments had a 1-5 increased risk of bladder cancer. The results for bladder cancer in printing workers are inconsistent across studies and this may point to a risk confined to a certain subgroup. Typographers and lithographers in Denmark also had an excess risk of cancer of the renal pelvis.
The sixfold risk of primary liver cancer in Danish lithographers is unlikely to be explained by excessive alcohol drinking and this result warrants studies in other countries.
Available data on exposures 25 years ago indicate significant exposures to solvents (benzene, white spirit, and alcohols).
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